Depression and anxiety are mood disorders that are commonly related to chronic illnesses. The overall frequency in hospitalized patients has an index of variation between 20 and 60% [1] [2] [3] , and they are not recognized in one third of patients 4 . Their frequency can be higher in patients without mood disorders presenting symptoms caused by physical illness or preoperative anxiety, which range from 11 to 80% in adults 5 . This variation is related to the sociodemographic characteristics of the population studied, type of disease, degree of involvement, chronicity, and variability of the methodological definitions used in the studies, such as the cutoff point, the search tools, and the case definition. The literature offers different scales for the assessment of anxiety and depression, such as Beck Depression Inventory (BDI), Hospital Palavras-Chave: cirurgia da coluna, depressão,
Anxiety and Depression Scale (HADS), Hamilton Anxiety Scale, and State Trait Anxiety Inventory I and II [6] [7] [8] [9] . Investigating depression in the preoperative period of spinal surgery is important because of its effect on the outcomes of surgery. According to Mannion et al. 10 , the psychosocial variables, measured by the Zung depression scale and Fear Avoidance and Believe Scale (FAB), predict 20% variance of disability, function and general well-being in patients. Trief, Ploutz-Snyder and Fredrickso showed that presurgical emotional status is a significant predictor of pain and function outcomes in spinal fusion surgery 11 . In patients who have chronic low back pain and undergo lumbar fusion, psychological and emotional stress negatively affect the postoperative outcome 12 . Also, regarding patients' expectations and satisfaction after surgery, the depressed ones tended to have lower expectations and, consequently, lower satisfaction 13 . To our knowledge, there are no studies assessing the screening accuracy of the Depression Subscale of the Hospital Anxiety and Depression Scale (HADS-D) in the diagnosis of depression in patients undergoing spine surgery. The objective of this study was to evaluate this instrument in a population comprised of patients with spondylosis, who were selected for spine surgery comparing it to BDI, which was considered the golden-standard questionnaire for the diagnosis of depression 3 . The importance of this study, besides evaluating their equivalence in depression diagnosis, is that time spent filling out the HADS-D questionnaire was at least 50% lower than the BDI.
metHoDS

Design and sample
In this cross-sectional study, after signing a letter of consent, participants were asked to complete a structured, closed-ended questionnaire in the period before surgery. The inclusion criteria were patients aged 18 or over and indication of surgery for spinal degenerative disorder. Indications for surgery were axial and radicular pain refractory to clinical treatment associated or not with progressive neurological deficits. There were 83 patients with disc herniation, 22 with spondylolisthesis, 46 with degenerative spinal stenosis and 5 with degenerative scoliosis. All patients underwent decompression with or without fusion for treatment of lumbar (139) or cervical (n=17) spondylosis. Five patients of the sample had a previous spine surgery (3.2%) and 28 were in work compensation (17.9%). The mean age of the sample was 50.6 yearsold (±12.6) and 52.6% were female. The study was submitted to the Ethics and Research Committee of the University of Caxias do Sul (UCS) and it was approved. All the selected patients answered the BDI and HADS-D in the preoperative period, without any interaction of medical or research staff, in the outpatient clinic. instrument BDI is a self-report questionnaire widely used to screen the presence of depression through its 21 items of symptoms and attitudes related to the presence and intensity of signs of this mood disorder. Each question is scored on a four-point scale ranging from no impairment (0) to severe impairment (3), the maximum score being 63. The cutoff of depression diagnostic using BDI in this survey was set at ≥15, with this cutoff, the test has a 90% sensitivity, 99% specificity, positive predictive value of 0.82, negative predictive value of 0.99, and an overall diagnostic value of 99% 14 . The Brazilian-Portuguese language translation and validation were performed in 1996, by Gorestein and Andrade 15 . The HADS was designed to provide a practical tool to identify and quantify the two most common forms of psychological disorders, depression, and anxiety 16 . It was used initially in patients who had been in clinical psychiatric hospitals, and then extended to evaluate a non-hospitalized patient with some type of disease or individuals without disease [17] [18] [19] [20] . HADS does not consider vegetative symptoms associated with depression and anxiety [21] [22] , and it also does not allow interferences of somatic symptoms in the assessment. HADS consists of a 14-item selfreport questionnaire incorporating seven questions for anxiety and seven others for depression 8 . The seven questions about depressive symptoms comprise the Depression Subscale of Hospital Anxiety and Depression Scale. Each item is scored 0 to 3, and a total score of 8 or greater on one or both subscales indicates the presence of a depressive or anxiety disorder. HADS was translated and validated for the Brazilian-Portuguese language, by Botega 23 . HADS has been used as a screening questionnaire in patients before the spine surgery 24 .
Statistical analysis
Statistical analysis was performed with SPSS ® 16 for Windows (SPSS Inc., Chicago, IL, USA). The categorical variables were presented as proportions, and the age as mean and standard deviation. Statistical significance was considered if p≤0.05. The internal consistency was examined using the Cronbach' s alpha, whose results above 0.7 were considered adequate. The internal consistency reflects the dimensions that items of a questionnaire measure for the same phenomenon, thus using this analysis to evaluate its reliability. The Spearman correlation test was peformed to evaluate the correlation between HADS-D and BDI. The Receiver Operating Characteristic (ROC) curve was used to show the sensitivity (or true-positive rate) and one-specificity (or false-positive rate). The cutoff for depression diagnosis in this survey was set as ≥15 points for BDI.
reSultS
All 156 patients answered the questionnaires in the preoperative period without any difficulties. The time spent to fill out the BDI questionnaire was from 10 to 15 minutes and for HADS-D, from three to five minutes.
The mean BDI score was 11.05 (±7.33), and the mean of HADS-D was 6.85 (±2.90). Depression was observed in 45 patients (28.8%), according to BDI cutoff. Spearman's r coefficient between HADS-D and BDI was 0.714 (p<0.001), as seen in Fig 1. The analyses of internal consistency for each item of depression subscale are shown in Table. The Cronbach's alpha value for HADS-D was 0.795. The item "I have lost interest in my appearance" had the lowest correlation coefficient to total HAD-D scale (Table) .
The ROC curve area was 0.845 (0.781-0.908) as shown in Fig 2. The best accuracy of HADS-D was observed with cutoff of 10 points in the subscale. Using a cutoff value for HADS-D≥10, we observed a 71.1% sensibility, a 95.4% specificity, a 72.2% positive predictive value, and a 76.8% negative predictive value, and a positive likelihood-ratio of 15.78%.
DiScuSSioN
In patients, who had chronic low back pain and underwent lumbar fusion, psychological and emotional stress negatively affects postoperative outcome 12 . Also, regarding the patients' expectations and satisfactions after surgery, depressed patients tended to have lower expectations and, consequently, lower satisfaction 13 . Therefore, it is very important for spine surgeons to verify the presence of depression in the preoperative period for degenerative spinal disorders 3 . One of the most used screening instruments to detect depression is BDI. This instrument is considered to have good accuracy for detecting depression 14 . Another available questionnaire for evaluating mood disorders is the HADS; it is composed by 14 items, 7 of them compound the HADS-D. In this study, the mean time to answer the BDI was two to three times longer than to answer the HADS-D.
We evaluated the subscale HADS-D as a screening tool to detect depressive symptoms in the preoperative period of spine surgery. The accuracy of HADS-D was evaluated using the BDI scores as diagnostic of depression. , who studied the validity and reliability of the HADS test in patients preoperatively to general surgery.
The HADS-D scale was compared with BDI, considered golden-standard for the screening depression 21 . There was a strong correlation between HADS-D and BDI, measured by the r Spearman coefficient, which was consistent with the studies of Bjelland and Dahlb, proving that the HADS-D can be used separately from the anxiety scale as we tested in this study 26 . Sensibility and specificity of the HADS-D test were, respectively, 71.1 and 95.4%, surpassing the value published in the literature and showing the capacity of the scale to identify depression 23, [26] [27] . The ROC curve found in this study was 0.845, which was similar to those in the literature. Olsson, Mykletun and Dahl described a sensibility and specificity of 0.80 and 0.88, respectively, and a ROC curve area under 0.93 28 . The tools applied by doctors usually differentiate anxiety and depression [29] [30] . However, it is hard to distinguish depression and anxiety using scales of self-assessment due to the low discrimination rate between them [29] [30] . To the best of our knowledge, this was the first study to test the HADS-D separately to identify depression in patients with degenerative spinal disorders. The results of our study demonstrated the good consistency and reliability of this instrument as a screening tool in these patients.
In conclusion, HADS-D presented a strong correlation with BDI and a good internal consistency. This scale can be used separately from the anxiety subscale without compromising its reliability. The HADS-D is a good alternative for screening depression and its severity during the preoperative period of spine surgery, as this subscale is easier and faster for the patient to answer than the BDI.
